The aim of the work was to track back changes taking place in the Lowland European bison population kept in captivity in years 1995-2015. The material for the study was data from European Bison Pedigree Book, collected from the years 1924-2015. The parameters such as inbreeding coeffi cient, kinship coeffi cient, contribution of founder genes and completeness of pedigree information were analyzed as well as the demographic structure of the population. Over the past 20 years, a steady increase in the population size has been observed. The share of different countries in Lowland wisent breeding also changed. The study showed that the accuracy of pedigree information decreased signifi cantly between 1995 and 2015. In 1995 169 from 342 animals living in captivity had full pedigree information. In 2005 it was 76 from 320 animals. Within the population being alive in 2015, only 62 form 577 (10%) of all animals from Lowland line have full pedigree information, that leads to the founders of the population. An increase in the average values of inbreeding coeffi cient in the population and mean kinship was also observed.
INTRODUCTION Efforts to rescue the European bison
Bison bonasus from extinction began on 2 June 1923 with the speech of Jan Sztolcman at the International Congress of Nature Conservation in Paris, and are continued to this day. Throughout all these years the work of many experts contributed to rebuilding the captive population and restoration of the European bison to the nature.
After the extinction in the wild at the begging of the 20th century, the European bison Bison bonasus population was saved from absolute extinction with only 54 individuals which survived in captivity. Later analyses have shown that only 17 actual founders of currently living population remained, representing 12 unique genotypes (Olech 2009). Only 7 from those 12 ancestors are the founders of the Lowland line. With so few animals in the breeding stock it was impossible to avoid mating related individuals. This caused the largest danger for the population -the loss of genetic diversity.
Maintaining genetic diversity is the biggest concern considering many endangered species. The loss of genetic diversity is directly associated with the mating of relatives. As many studies have already shown, the increase of inbreeding and subsequent probability of occurrence of inbreeding depression adversely affect the survival chances of the population. Inbreeding depression is manifested, i.a, by the decrease in reproductive success and the deterioration of the overall fitness of individuals. In the longer term, it also has a negative impact on the response of the population to environmental changes (Ralls et al. 1979 , Frankham et al. 2002 , Reed and Frankham 2003 .
European bison population continuously increases its population size. In 2016, the world population, including representatives of both breeding lines Lowland (LB) and Lowland-Caucasian (LC) in captive, semi-free and free ranging herds, reached 6,573 individuals. Free ranging herds counted 4,472 individuals, of which 2,793 were representatives of the Lowland line. Among the animals living in captivity prevail representatives of LC. Among 1706 European bison there are 1,234 animals from Lowland--Caucasian line (Raczyński 2016) . The conservation strategy for the European bison from 2007, formulated goals for further conservation of the species. One of those goals is the preservation of genetic variability within the Lowland line. Actions to be taken include: evaluating of the genetic value of the individuals and planning mattings based on this information, as well as international exchange of individuals between herds. The basis for the success of these plans is good cooperation between the breeders and the coordinator. All captive herds should be treated as one population.
The aim of the study was to investigate the demographic and genetic changes within the captive population of European bison Bison bonasus bonasus Lowland line, over the last 20 years.
MATERIAL AND METHODS
The basis for the analysis was the pedigree data on the Lowland line population. The data obtained from the European Bison Pedigree Book from the years 1924-2015, concerned 3,215 individuals. Genetic analysis of the population was done using the Endog program (Gutiérrez et al. 2010) . The average inbreeding coefficient, percentage of completion pedigree and kinship coefficient were calculated. Inbreeding coefficient reflects the probability that an individual has two identical alleles by descent. It is computed according to Meuwissen and Luo (1992) . The kinship of two individuals reveals the probability that two alleles taken at random, one from each, will be identical by descent. Kinship (coancestry) of two individuals indicates the inbreeding of their offspring. The mean kinship coefficient for an individual is the average of kinship values for that individual with every individual in the population, including itself. Mean kinship value for the whole population was calculated as an average of mean kinship coefficient for all individuals in the population (Frankham et al. 2002) and it informs how closely are related animals in the population. The percentage of completion pedigree was calculated as a sum of the share of founders genes in the pedigree of each individual. If such sum is equal to one, it means that the individual has full pedigree information. The share of founder genes is calculated on the basis of pedigree data. Each descendant obtains 50% of the founders alleles from sire and 50% from dam and such proportion continues through all generations. In the study compared were the above-mentioned parameters in populations of years 1995, 2005 and 2015 
RESULTS AND DISCUSSION

Demography
The length of animal's life depends on many factors, usually in captivity it is longer than in the wild. Female bison only exceptionally live longer than 25 years, and males longer than 20 (Krasińska and Krasiński 2004) . Period of reproductive activity of females usually starts at age of three years, so the first calf is born in the fourth year of life. Females often give birth until the old age. Males reach maturity around the third year of life. However in the wild, because of competition with dominant bulls, they become reproductively active later, when they are about 7 years old. In captivity, the beginning of mating depends on the breeder decision. Spermatogenesis usually disappears after 12th year of life (Krasińska and Krasiński 2004 , Olech 2008 , Olech and Perzanowski 2014 . (Fig. 1) .
Over the whole analysed period of 20 years, from 1995 to 2015, observed was a general increase in the size of captive European bison population. However initially, between the years 1995-2005 there was a slight decrease of this population. In 1995 registered were 342 animals, in 2005 -320, and in 2015 the population reached 578 individuals. Unfortunately during that time, there was a decrease of the pedigree information accuracy. This is an effect of introduction of individuals from the wild, with unknown pedigree, into the captive herds. This resulted in reduction of the proportion of individuals with a well-known pedigree. Moreover, only full pedigree information (from founders to the individual) allows for sufficiently accurate estimation of the inbreeding coefficient and coancestry between individuals in the population. 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25 In analysed years the percentage of individuals with full-known pedigree was respectively equal to: 49.42, 29.79 and 10.55% (Fig. 2) .
The proportion of individuals in freeranging herds and in the captive herds kept changing over the years. Some of the animals remained in the captive herds only for some time and then they were transferred to semi-free or free-ranging herds in various countries. In 1995, from the free-ranging herd of Białowieska Primeval Forest, introduced into captive breeding were only 19 individuals. In 2005, 22 animals were transferred to the captive population, and in 2015 -38 animals. The largest number, 53 individuals from free-ranging herds, were introduced to the captive population in 2007. Descendants of these animals have either none or very incomplete pedigree information. That causes the overall decrease in the accuracy of the pedigree data.
We know exactly which animals were the founders of the free-ranging herd of Białowieska Primeval Forest: 20 females and 10 males (Grzegrzółka et al. 2004 ). Basing upon this information, we can supplement with a certain degree of probability the pedigree data for individuals transferred to the captive population. This may significantly improve the level of pedigree knowledge on captive individuals, but since it still would be only a simulation, chosen parameters calculated in this way may be not precise.
According to Olech and Perzanowski (2016) to the Lowland-Caucasian line. It is also optimistic that during these years the percentage of the smallest herds (up to 5 individuals) decreased, and the percentage of large herds -over 20 individuals, increased. Our analysis shown that animals belonging to Lowland line are a minority among all captive wisents -only 27.67% by the end of 2016. Currently the Polish population represents a significant part of all LB bison, and is undoubtedly the largest population of this line living in one country. Over the years, the number of countries other than Poland, which took part in Lowland line breeding, has grown steadily (Fig. 3) . In 1995 (Raczyński 1995 (Raczyński -2016 ) the animals of the Lowland line were kept in 11 countries apart from Poland, but only 9 out of 29 (31%) of foreign herds kept only wisents of LB line. , the average value of inbreeding coefficient increased by 0.1405 (32.68%). Data given in Table 1 Table 1) . Genes of these three founders were transferred only by female 524 BESTE (Krasiński 1994), which inherited 25% genes from male 15, 50% from female 16 and 25% from male 147. That is why males 15 and 147 have always the same representation in the population and female 16 is represented twice stronger.
All individuals living in analysed years were included in Table 2 .
A large part of individuals with full pedigree information in the 2015 population (51.61%), were representatives of the Pszczyna line. It is a highly inbred line separate within the Lowland line. It derives only from two founders, male 45 PLEBEJER and female 42 PLANTA. For many years, the herd in Pszczyna was isolated and today it becomes an interesting research object (Krasińska and Krasiński 2004, Pigan and Wójtow-icz 2015) . Such high proportion of representatives of this herd among a captive part of the Lowland line could result in a serious bias in the calculation of the level of inbreeding coefficient. Estimation of average inbreeding performed for the entire Lowland line, including wisents from Pszczyna, does not reflect the true increase of inbreeding in the remaining part of the population, that is managed to minimize the rate of inbreeding. Generally in subsequent years, the number of wisents with 100% known pedigree declines (Table 3) . Average value of inbreeding coefficient among the individuals from Pszczyna line is higher than for the whole Lowland line (Fig. 4) . However among animals from Pszczyna line, changes in the inbreeding coefficient over the last 20 years are lower and remain within the range from 0.55 to 0.63. During the same time, the average value of inbreeding coefficient, 
